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W ! CLAIMS 

1 - A method of polishing and/or brightening a magnesium or magnesfum aOa^ 
surface jcomprising the steps of. 

i) polishing the surface, and 

ii) passivating the polished surface, 

whenelnlthe poBshtng step is carried out fc>y a chemical polish and/or eiectro'Chemloal 
polish vt^ne said surface is Immersed in a polishing composition of one or more of the 
foilowing oomponents; a phosphorlo add solution, monopropylene glycol, ethylene 
■ glycol, eind nitric add. 

2. A method of poPishing and^or brightening a magnesium or magnesium aHoy 
surface jas claimed in claim 1 , wherein the method further comprises an inltiai step of 
pre-treating said surface to remove surface contaminants. 

3. A method of polishing and/or brightening a magnesium or magnesium ailoy 
surface !as claimed in daim 2, wherein said pre-treating step comprised ohemioaHy 
etching said eurtece and/br dcgreaslng said surface. 

4. A method of polishing and/or brtghtenirig a magnesium or magnesium alloy 
surface las claimed in claim 2 or cialm 3, wherein surface contaminants are removed 
during the pre-treatment step by contacting said surface with one or more degreasing 
comporients, such as sodium hydroxide. 

5. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface las claimed in claim 3, wherein said chemical etching corrvonent is nftrlo add 



solution 



and/or phosphoric add. 



6. A method of polishing and^or brightening a magnesium or magnesium aHqy 
surface as claimed in any one of the preceding claims, wherein said chernloal polish 
and/or electro-chemical polish removes surface layers and/or reduces mlcrx>scoplc high 
points from the surface. 

7. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface as claimed In any one of the preceding claims, wherein said electro-chemical 
polish is a galvanic eleotrtjly^. 
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8. ^ method of pofishlng and/or brightening a magnesium or magnesium alloy 
surface jas claimed In any one of the preceding claims, wherein said electrochemical 
process further includes the supply of an externa) voltage to said surface. 

9. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface as claimed in any one of the preceding claims, wherein during said electro- 
chemical polish an electrolyte anti-;Stagnation means is utilised or an AC voltage is 
applied to the electrolyte containing said surface, 

10. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface as claimed in claim 9, wherein said electrolyte anti-stagnation means is an 
electrolyte stirrer and/or an ultrasohfo wave generating mearis. 

11. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface jas claimed In any one of the preceding claims, wherein said polishing step is 
followed by an intermediary wash removing at least some of the chemical and/or 
electrolyte solution from said surface. 

12. ^ method of polishing and/or brightening a magnesium or magnesium alloy 
surface ks claimed in claim 1 1 , wherein said intermediary wash is carried out in a 
compo^tion containing monopropyiene glycol and/or ethylene glycol. 

13. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface as claimed in any one of the preceding claims, wherein said polishing step is 
followed by an all^ine wash. 

14. A method of polishing and/or briglttening a magnesium or magnesium alloy 
surface as claimed in daim 11 or daim 12. wherein said intermediary wash is followed 
by an avkaline wash. 

15. A method of poPishrng and^or brightening a magnesiunn or magnesium alloy 

. sur^ce as claimed In daim 13 or daim 14, wherein said allcaline wash substantially 
neutralises adds and/or suisstantiaily removes Aluminium. Manganese or 2Snc from said 
surface! 



16. j\ method of polishing and^or brightening a magnesium or magnesium alloy 
surface^as claimed in daim 13 or daim 14, wherein said alicaline wash is canied out in a 
composition containing sodium hydro>dde» 
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17. A method of polishing and/or brightening a magnesium or magrie^um alloy 
surface tis claimed in any one of the preceding claims, wherein said passlvating etep 
provides a sul)$tantlaily corrosion resistant and/or water insoluble surfaice coaling or film. 

18. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface las claimed in Claim 17, wherein said substantially corrosion resistant and/or 
water insoluble surface coating or film Is a phosphate salt coating or film* 

19. A method of polishing and/or brightening a- magnesium or magnesium alley 
surface |as claimed in claim 17 or claim 1 8. wherein said passivatirig step voltage is 
varied ti!> alter said substantially corrosion resistant and/or water insoluble surface 
coating br film thickness. 

20. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface as claimed in claimed in any one of the preceding claims, wherein an inorganic 
rnateriai coating or sealer Is applied to said substantially corrosion resistant and/or water 
ir\soiuble surface coating or film. 

21 . A method of polishing and/or brightening a magnesium or magnesium alloy 
surface las claimed in dalm 18, wherein said inorganic material coating or sealer is 
substaritially transparent and/or substantially provides corrosion protection and/or at 
least provides some protection from mechanically induced damage. 

22. . ^ method of polishing and/or brightening a magnesium or magnesium alloy 
surface as claimed in dalm 20 or daim 21, wherein said inorganic material coating or 
sealer is a silicon based composition, such as a disodlum metasillcate, and a 
polyacrjHamide coagulant in de-ionised water. 

23. \i method of polishing and/or brightening a magnesium or magnesium alloy 
surface as dalmed In any one of the preceding daims, wherein said passh^ating step 
and/or said inorganic material coating or sealer step is followed by a surface drying step. 

24. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface las claimed in any one of the preceding dalms Including the pre-treatment steps 
of: 

a. Immersing the surface In an iron based solution, 

b. activating said surkioe Wrth said Iron based solution, wherein saM iron based 
^lutbn Is reduced to thereby deposit Iron on said suifaoe, 

38 



Anwnded Slie^ 

IFEA/AU 

BEST AVAILABLE COPY 



PCT/NZ2003/000200 
Received 9 Deceinber 2004 



c. etching said surface with an etch composition to modify the activated surface 
layer, 

d. stripping Iron deposits from said surface with an iron removal composition, and 

e. washing said surface to substantially remove compositions remaining on said 
surface; 

25. A method of poU&htng andAor brightening a magnesium or magnesium alloy 
surface jas claimed in daim 24, wherein said actf\^or is a solution selected from ttie 
following; ferric chloride, hydroohibilc add, ammonium bif iuortde. and ammonium 
bromide. 

26. A method of polishing and/or brightening a magnesium or m^nesium alloy 
surface las claimed in daim 24 or claim 25, wherein said etch composition is selected 
from th^ fbliowtng; f enric chloride; ferric chloride and phosphoric cidd solution, or a . 
reducec solution of fenric chloride and phosphoric add. 

27. i \ method of polishing and/br brightening a magnesium or magnesium alloy 
surface as claimed In daim any one of dalms 24 to 26, wherein said iron removal 
composition is selected from the follov\dng; nitric add and sodium borate In solution^ or 
nitric acid and phosphoric add In sdutlon. 

28. A method of polishing and/or brightening a magnesium or magnesium alloy 
surfaoelas claimed In any one of claims 24 to 27, wherein said step of washing said 
surfacelis carried out With a water wash or an alkaline wash. 

29. A method of polishing and/or brightening a magnesium or magnesium alloy 
surface substantially as hereinbefore described and witli reference to any one of the 
accompanying drawings. 

30. A magnesium or magnesium alloy surface polished or brightened according to 
the method substantially as hereinbefore described and with reference to any one of the 
accomtjanylng drawings. 
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